Background: Pro re nata (PRN) prescription is a frequently used prescription method in hospitals. This study was conducted to investigate actual condition of PRN prescription and whether administration error occurred because of perception difference between doctors and nurses.
INTRODUCTION
The PRN prescription stands for 'pro re nata,' which means
Survey
The survey sought to investigate the perception and the actual practice of administering PRN prescriptions within the hospital. In terms of the characteristics of the study participants, age, gender, affiliated hospital, affiliated department, and years of experience were investigated. To examine the actual administration of the PRN prescription, doctors who reported to have directly prescribed medications to patients were asked to respond whether they articulated or recorded information such as maximum dosage per day, maximum number of daily intake, exact single dosage, and which conditions necessitate medication when providing PRN prescription to patients. The doctors were asked to answer the above questions using the following responses: "always," "mostly," "on average," "mostly not," and "never." When performing statistical analysis, "always" and "mostly" were grouped into a single "mostly" category, and "mostly not" and "never" were grouped into a single "mostly not" category, to avail three categories, "mostly," "on average," and "mostly not" for statistical analysis. To identify a difference in perception with respect to PRN prescription, the participants were asked to provide a maximum of two responses to the following statements: "medications that are commonly involved in PRN prescription and reasons for the PRN prescription of such medications" and "reasons that PRN prescriptions in general are necessary."
The surveys for nurses were distributed to individual wards and collected, whereas the surveys for residents were distributed on the last day of group educational program for first-year residents.
Statistical Analysis
The data acquired through the surveys were analyzed using IBM SPSS ver. 20.0 (IBM Co., Armonk, NY, USA). The significance level of the data was set to P < 0.05. The residents and nurses were categorized into medical group and surgical group, based on the affiliated department for residents and the primary wards for nurses, respectively. To examine the difference between the medical and surgical group, a chi-square test and Fisher's exact test were performed. In addition, the perception difference in PRN prescription between doctors and nurses was examined by performing a chi-square test and Fisher's exact test.
RESULTS

Characteristics of the Study Participants
Among the 746 ultimately selected study participants, 88 were residents and 658 were nurses. Based on the affiliated department of the residents and the primary ward of the nurses, the participants were divided into medical group (internal were male and 40 were female. In addition, 47 were affiliated with the medical group, whereas 41 were involved with the surgical group (Table 1) . The average age of the residents was 28.9 ± 2.2. Among the 658 nurses, 10 were male and 648 were female. Additionally, 305 belonged to the medical group and 353 belonged to the surgical group. The average age of the nurses was 29.6 ± 5.9.
The Actual Practice of PRN Prescription by Doctors
Whereas the average number of patients managed by a medical resident was 10.8 ± 6.7, the average number of patients managed by a surgical resident was greater, at 19.4 ± 13.3.
A medical resident prescribed an average of 1.7 ± 1.0 PRN prescriptions per patient to 53.6% of the patients under the Values are presented as mean ± SD or number (%). There were no surgical residents who did not prescribe PRN medication. There was no statistical difference between the two groups ( Table 2 ).
When making a PRN prescription, 100% of the surgical residents reported recording a single recommended dose of medication, and 86.6% of the medical residents reported recording it. Despite the fact that surgical residents have an ostensibly better record of information provision, there was no statistical significance (P = 0.058). With respect to the maximum daily intake, 46.3% of the surgical residents reported that they "mostly" record the information, whereas only 22.2% of the medical residents reported that they "mostly" record it. In other words, surgical residents articulate the maximum number of daily intake significantly better than the medical residents (P = 0.034). With respect to maximum dosage per day, 36.5% of the surgical residents reported "mostly" recording the data, whereas only 22.2% of the medical residents reported "mostly" recording the data (P = 0.333). A similar proportion of doctors reported recording the conditions for the intake of medication: 86.6% for medical residents, and 85.3% for surgical residents ( Table 2 ).
The types of medications prescribed as PRN were also shown to differ between medical and surgical group. In the medical group, the types of PRN medications reported were antipyretics (39.7%), analgesics (26.4%), insulin (14.7%), hypnotics (7.4%), and others (11.7%). In the surgical group, they were typically limited to analgesics (56.1%) and antipyretics (39.4%) ( Table 3) .
With respect to the reasons that residents order PRN prescriptions, medical residents most commonly responded with, "To quickly respond to patient symptoms" (61.7%). The second most common reason was "To decrease the hassle of writing a prescription order for every situation" (42.6%). With respect to the surgical residents, 70.7% of the residents have reasoned that they order PRN prescriptions "To decrease the hassle of writing a prescription order for every situation," followed by "To quickly respond to patient symptoms" (51.2%).
The Necessity of PRN Prescription
Asked whether PRN prescription was necessary, 88.8% of the medical residents, 95.1% of surgical residents, 92.1% of medical nurses, and 94.0% of surgical nurses reported that it was. The most common reason for the necessity of PRN prescription was "To quickly respond to patient symptoms" (79.1%), followed by "To decrease the hassle of writing a prescription order for every situation" (28.2%), and "In cases of difficulties in contacting the residents" (25.5%).
Residents' Expectations of Nursing Behavior in Cases of PRN Prescription, and Actual Nursing Behavior
In cases of PRN prescription, 64.4% of the medical residents who had articulated the conditions in which PRN medications should be administered, expected nurses to consult the resident prior to the administration of the PRN medication. In reality, 56.0% of the nurses responded that they confer with the residents prior to the administration of the medication. Additionally, in cases where the resident did not record and articulate the conditions in which the medications should be administered, 100.0% of the residents expected the nurses to execute the PRN administration after first conferring with the residents. In reality, 93.7% of the nurses responded that they confer with the residents prior to the administration of the medication in such cases.
In summation, there was no statistically significant difference between the residents' expectations of nursing behavior with respect to PRN medications, and the actual nursing behavior.
However, in the surgical field, 56.0% of the surgical residents (Table 4 ).
Medication Error
When the study participants were asked whether they had experienced instances where a patient did not receive the necessary medication or received unnecessary medication because of a misalignment between the residents' expectation and the actual nursing behavior, 8 medical residents (17.0%) and 6 surgical residents (14.6%) reported affirmatively. With respect to the frequency of such experiences, medical residents reported an instance of medication error per 35 patients, whereas the surgical residents reported an instance per 11 patients (Table 5) .
With respect to the response of the nurses, 32 medical nurses (10.4%) reported having an experience of medication error, whereas 19 surgical nurses (5.3%) reported having such an experience. When asked about the frequency of the experience, the medical nurses and surgical nurses reported an instance per 17.5 patients, and an instance per 14.5 patients, respectively (Table 5 ). The majority of medical professionals have collectively suggested that PRN prescription is necessary for seamless patient care. However, the lack of protocol in doctor and nursing training and hospital policy, with respect to a detailed education in PRN prescription, has resulted in the execution of PRN prescription primarily based on past experience. The effective administration of PRN prescriptions should be built on sufficiently shared general knowledge regarding the prescribed medication, exact understanding the patient condition, 13) and an appropriate level of communication between doctors and nurses, as well as patient involvement. 14) As such, a guideline that reflects the above convictions of unified perception and administration of PRN prescription should be established and implemented.
The present study has various limitations. First, as the study was based on a survey, the study results were dependent on the memories of the study participants. As such, participants may have failed to recall memories of medication error or falsely recalled fabricated memories of a medication error. Second, it was difficult to objectively compare and determine whether the participants were in fact behaving in alignment with their responses to the survey. Third, the present study could not confirm the degree to which PRN prescriptions were actually being administered in practice. Such limitations require revisions and supplementations through future studies.
